The authors concerns over temporal care disparities are warranted. The evidence provided for mortality differences in weekend admission for acute myocardial infarction(AMI), upper gastrointestinal bleed(UGIB), acute pulmonary embolus(PE) and pneumonia make a compelling case for reforming the way care is provided. [3] [4] [5] [6] Reports of less aggressive care during off hours, higher rates of surgical complications and medical errors as well as higher mortality from cardiac arrest only serve to strengthen their assertion. 7, 8 It is unacceptable for a patient's experience or outcome to differ by time of day or day of week. The challenge lies in identifying the most effective and efficient means to eliminate these disparities.
NIGHTS VERSUS WEEKENDS
While the temptation may be to implicate night and weekend care equally in outcome disparities, the evidence linking weekend admissions to poorer outcomes is more robust than that for nighttime admissions. In fact, multiple studies describing care differences on weekends found no differences in outcomes during nights. A landmark article on mortality differences in ICU admissions found significant differences in mortality during weekends, but no difference by time of day (21.4% daytime mortality, 20.8% nighttime). 9 Studies that evaluated time of admission and mortality for specific diagnoses: AMI, PE, and UGIB found increased mortality with weekend admissions, but no differences overnight. [3] [4] [5] [6] Thus, our highest priority should be improving care on weekends.
Are We Right to Focus on Staffing?
While it is reasonable to presume that efforts to make the organizational structure of hospitals homogeneous during weekdays, nights, and weekends will have a favorable impact on patient outcomes, the exact mix of reforms needed to equalize outcomes remains unknown. A commonly implicated reason for temporal care disparities is differences in staffing on nights and weekends, with most studies focusing on nursing.
The data linking nurse staffing levels to patient outcomes is mounting. In the most definitive study demonstrating this relationship, Needleman and colleagues evaluated nurse staffing levels within a single hospital over time. Patients who were on a unit during a single understaffed shift suffered a 2% increase in mortality. 10 On the other hand, state mandated increases in nurse staffing in California have resulted in a 17.5% decrease in the number of patients per nurse but did not reduce the of incidence of falls, the prevalence of hospital-acquired pressure ulcers or restraint use in medical-surgical units.
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Missing from the discussion is a clear understanding of typical staffing levels of various health professionals on weekends and nights versus weekdays. A key question is: Are nurse staffing ratios truly lower on weekends or on nights, and can differences be correlated with the observed differences in outcomes during these times? In the report by Needleman et al., day and evening shifts were more likely to be below target staffing than night shifts. 9 Fifteen states have legislation that either guides or mandates levels of nurse staffing. In California, the minimum staffing levels for direct care nurses are mandated and thus must be consistent on weekends and nights, None of the cited studies demonstrating care disparities on nights and weekends were able to correlate outcome differences to staffing levels, whether for nurses or physician providers. [3] [4] [5] [6] 9 Pharmacists and therapists have been shown to improve care as part of multidisciplinary care teams, [12] [13] [14] [15] [16] though a relationship between ancillary staffing levels and patient outcomes has not been well studied. Other hospital personnel critical to the delivery of care such as radiology technicians may be more lightly staffed on weekends and nights, potentially delaying needed imaging and increasing the length of hospital stay. 17, 18 Whether these staffing differences are associated with poorer patient outcomes or simply the loss of efficiency is unknown. Also unknown, is the effect of specialty availability at smaller hospitals and emergency departments on patient outcomes. In one recent survey of emergency departments in California, the absence of readily accessible specialty consultation was associated with a significantly greater number of transfers, but subsequent outcomes were not reported. 19 Studies in AMI Published online July 13, 2011 patients suggest that with a robust transfer network, quality of care can be maintained.
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Staffing Mix, Skill Level, Handoffs and Aggressiveness of Care
Addressing staffing levels alone is unlikely to be sufficient in improving care. Increased emphasis should be placed on skill mix and experience of practitioners in the hospital. The literature demonstrates a clear and consistent association between skill mix and mortality, both for nurses 21 and for other health care professionals. 22 A richer skill mix and years of nursing experience are associated with lower mortality rates as well as a decreased number of infections, falls, decubitus ulcers and medication errors. 21, 23, 24 Furthermore, there are likely to be fewer nursing supervisors and nurse specialists working at night and on weekends which may contribute to disparities in care. 25 With the dramatic growth of ICU care, the effect of physician skill mix also deserves more consideration. Many studies have focused on the effects of intensivist staffing in the ICU. The largest systematic review demonstrated mandatory intensivist involvement was associated with lower ICU and hospital mortality and reduced ICU and hospital length of stay compared with no intensivist or elective intensivist consultation. 26 Similarly, resident physicians who work weekends in the ED and in medical-surgical units may have less supervision than during the weekdays, which has been shown to affect patient care. 27, 28 On weekends physicians are more likely to "cover" for colleagues and have less comprehensive knowledge of the patients they are caring for, with more frequent handoffs in care. 29, 30 Poor quality and/or frequent handoffs between physicians have been linked to adverse events. 29, 30 The degree of expertise or experience may also be linked to the level aggressiveness of care provided on weekends versus weekdays. Differences in outcomes for acute MI on weekends were associated with less frequent use of invasive cardiac procedures and poorer outcomes. 3 
Increased Staffing, Skill Mix and Costs
Studies demonstrate that cost savings from preventing adverse events and reducing length of stay could pay for staffing reforms. 31 However, the exact staffing formula needed to eliminate weekend disparities is unclear, making accurate cost determinations difficult. There are a number of encouraging studies in ICUs that have demonstrated staffing increases can be cost neutral when certain adverse event rates are reduced, [32] [33] [34] [35] [36] while others have demonstrated a net increase in costs with the addition of lower-level providers.
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Where do we Go from Here?
Poorer outcomes for hospitalized patients on weekends compared to weekdays are indisputable and indefensible. Wong and colleagues have offered an important challenge to health policy makers, hospitals and providers to institute reforms. A focus on staffing levels is justified but likely not sufficient to address care disparities on weekends. Attention to skill mix, provider experience, supervision for resident physicians and other trainees, and improved quality and coordination of hand offs are necessary to make a demonstrable improvement in weekend patient outcomes. In this era of significant and increasing downward cost pressure on hospitals, mandatory increases in staffing levels will be difficult to implement. Targeted and evidence-based interventions, however, may be more feasible to pursue. Intensivist involvement in all ICU admissions, standardized high quality handoffs, and increased resident/trainee supervision on weekends/nights should be encouraged, if not required. Further research is needed to clarify whether staffing levels and skill mix are indeed the sources of outcome differences during off hours, and if so, for which health professionals. This information can then guide specific and targeted recommendations for reforms. Wong and colleagues propose that the equal outcomes seen with stroke and trauma teams demonstrate the benefits of ensuring the availability of "uniform, formalized and dependable" resources and standardized approaches to care for specific diagnoses. Similar models may have salutary impact on other high acuity diagnoses such as AMI, PE, UGIB and sepsis. Implementation of these models may be particularly challenging for smaller and more rural hospitals. Instead a focus on forming partnerships for rapid transfer to larger institutions may be a more efficient and less costly approach to improving outcomes on weekends and nights.
CONCLUSIONS
As Wong and his colleagues point out, research on care disparities is becoming increasingly common, and we must translate this existing knowledge into action. Changes should be guided by evidence that reveals the specific causes of outcome differences so that reforms may be efficient and not excessively costly. Ensuring uniform patient outcomes and experiences regardless of the time or day will certainly be of benefit to patients and is central to the responsibility of the healthcare delivery system in achieving the IOM aims for quality care.
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